Background: The epidemic of obesity is a major health problem in the developed world with a great influence on morbidity and mortality. Diet 
Impact of sustained weight loss achieved through gastric gastric sleeve surgery with circulating level of obestatin hormone in Iraqi obese subjects.
procedure, it is increasingly recognized as a metabolic procedure.(4)Laparoscopic sleeve gastrectomy (LSG) has been introduced as a surgical option. It involves removing approximately 80 percent of the stomach, mainly the body and fundus, leaving behind only a gastric tube along the lesser curve. This gastric tube has been shown to have less distensibility than the whole stomach, with high intraluminal pressure, thus restricting the amount of food that can be consumed at one time. (5) Obestatin, a 23-amino acid peptide derived from the ghrelin peptide precursor (preproghrelin), derived from the C-terminal portion of the 117 amino acid preproghrelin precursor identified using bioinformatic analyses of the preproghrelin genomic sequence in different species, was identified in 2005 as a physiological opponent of ghrelin. (6) Obestatin has been reported to have actions opposite to ghrelin, such as decreasing food intake, body weight, and delaying gastric emptying, and to antagonize the actions of ghrelin when both peptides are co administered. However, obestatin did not alter GH secretion, and circulating obestatin levels were not increased after fasting .Moreover, it has been suggested that obestatin readily crosses the blood-brain barrier but is rapidly degraded, all available data have suggested that obestatin is a relevant player in energy balance regulation, which could open up the possibility of targeting the GRP-39 receptor for the development of antiobesity drugs. (7) A number of studies have failed to confirm the anorexigenic effect of obestatin and its agonist properties on GPR39 Therefore, to date, some biological actions of obestatin seem to be controversial and its specific receptor remains unknown. Many data suggest a relevant role of peptides encoded by the ghrelin gene in glucose balance and their implications for diabetes. (8) Epidemiological observations suggest that low plasma levels of SHBG and free testosterone are associated with increased risk for type 2 diabetes. Furthermore, the plasma concentrations of these hormones have been reported to be lower in men with type 2 diabetes than in non-diabetic subjects. (9) Although the mechanisms underlying the association between plasma levels of sex steroid hormones and type 2 diabetes are not entirely understood, it has been postulated that low plasma levels of both SHBG and bioavailable testosterone contribute to the development of insulin resistance and, through this effect, to the complex metabolic abnormalities that lead to type 2 diabetes in men. However, low plasma levels of free testosterone are also observed in obesity, particularly in abdominal/ truncal obesity, a condition that is itself independently accompanied by insulin resistance and heightened risk for type 2 diabetes. (10) The aims of this studyto evaluate serum obestatin levels achieved through sleeve gastrectomy and on insulin resistance and the serial changes of insulin concentration in obese patients and to determine the effect of weight loss after sleeve gastrectomy on free testosterone and sex hormone binding globulin levels and sexual quality of life in obese men and women. Subjects and methods:
This study was conducted during the period from December 2012 until the end of June 2013. Thirty three (33) patients with morbid obesity who undergone gastric sleeve surgery were selected from department of surgery in Baghdad teaching hospital and from Saint Raphael private hospital.
Twenty four (24) patients only ( eleven male and thirteen female ) followed the schedule of this prospective study who subjected to three successive examination and blood sampling, the first examination was pre-operatively followed by two examination and blood sampling one month and then three months postsurgical operation.
In addition twenty five (25) healthy subjects with normal body mass index (ten males and fifteen females) were included in this study considered as control group.
All patients and controls underwent a full physical examination and completed a general questionnaire. Patients with suspected thyroid function disease, or hormonal abnormalities were excluded from the study.
Body mass index is calculated by dividing subjects weight in Kg by their height in m2 .BMI calculated as: BMI = weight (kg) / height (m) 2 All patients and controls were weighted on the same scale, barefoot. Height was measured using the same measuring tape. (11) Biochemical tests were measured for each patient before gastric sleeve followed by another measures one month and then three months after surgery. The same measurements were done for controls.
Fasting blood sugar, glycated hemoglobin, lipid profile were measured used an enzymatic methods. Insulin hormone measured using ELIZA kit from RAYBIO (Enzyme-Linked Immunosorbent Assay) while assessment of insulin sensitivity calculated using the quantitative insulin sensitivity check index (QUICKI) QUICKI = 1 / log (fasting serum insulin) + log (fasting glucose) where fasting serum insulin is micro units per milliliter (mU/ML) and fasting serum glucose is in microgram per deciliter (mg/dl) in the equation. (12) Free testosterone and SHBG were determined using kits from Alpha Diagnostic International ELISA test is intended for in vitro research use only.
Serum obestatin level was determined using RayBio® Obestatin Enzyme Immunoassay (EIA) Kit is an in vitro quantitative assay for detecting Obestatin peptide based on the principle of Competitive Enzyme Immunoassay.
II. Statistical Analysis
Statistical analysis was carried out using SPSS SPSS-16 (Statistical Package for Social Scienceversion 16)"PASW Statistics. Data is reported as mean ± standard error, and statistical significance was assumed at P < 0.05, unless otherwise stated. Differences in the fasting plasma levels of obestatin were assessed by paired t-test.
III.
Results: Table ( 1) demonstrated the significant differences in all studied parameters between patient prior gastric sleeve surgery and control groups, with p value equal to 0.001 for body weight, BMI, waist circumference, fat %, total cholesterol, triglyceride, and insulin. In addition a significant differences were noticed in LDL-cholesterol (p= 0.008), HDL-cholesterol (p= 0.004), FBS (p=0.008), HbA1c (p= 0.007) and QUICKI (P=0.05) S: significant, NS: non-significant. Table ( 2) showed a significant differences in each of body weight (p=001), BMI (p=0.07), waist circumference (p=0.05), fat % (p=0.001), TG (P=0.05) , fasting insulin (p=0.09),QUICKI (p=0.05), and SHBG (P=0.05)in patients before gastric sleeve and one month post surgery, while there were a significant differences in body weight (p=0.001), BMI (P=0.001), waist circumference (p=0.001), fat % (0.001), total cholesterol (p=0.05) TG (P=0.001), LDL-cholesterol (p=0.06), HbA1c (p=0.07), fasting insulin (p=0.001), QUICKI (p=0.06), and SHBG (P= 0.07) in patients before gastric sleeve and three months post surgery. P*: p-value between preoperative (base line characteristic) and one month post operative measurements. P**: p-value between preoperative (base line characteristic) and three months post operative measurements. S: significant. NS: non-significant. Table ( 3) illustrated a significant differences in obestatin level between patients prior gastric sleeve and control groups (p= 0.001), while table (4) showed a significant differences in obestatin level in patients before sleeve and three months post gastric sleeve (p=0.05). 
IV.
Discussion:
Most publications have looked at bariatric procedures from one particular point of view. This study tried to take into consideration a lot of metabolic effects. It is valuable to observe changes not only in one parameter, but also in the correlations of parameter groups. Therefore, this study presents not only changes in gastric hormones (ghrelin and obestatin) but also in insulin, glucose and parameters of metabolic syndrome, in order to determine the better results of gastric sleeve in reducing the effects of obesity.
The present study showed a significant decline in body mass index, waist circumference, and fat percent among patients undergone gastric sleeve surgery with a significant differences between patient and controls which is agreed by Gautier T et al. (13) indicated that weight loss was significantly improved after bariatric surgery (mean loss percentage of excess of body weight, 64.6 % versus 47.1 %) and all reflux symptoms are eliminated without any medication at the end of the follow-up. Several studies have demonstrated that the amelioration of metabolic dysfunction is attributable not only to weight loss and caloric restriction, but also to endocrine changes resulting from surgical manipulation of the gut. (14) Bariatric surgery results in an improvement in hyperlipidemia. In a systematic review and metaanalysis, hyperlipidemia improved in over 70% of operated patients. In particular, total cholesterol, lowdensity lipoprotein and triglycerides decreased by an average of 0.86 mmol/L, 0.76 mmol/L and 0.90 mmol/L respectively, while high-density lipoprotein showed no significant change. (3) The benefits of bariatric surgery extend beyond amelioration of hyperglycemia, and include improved lipid profile and blood pressure control. A meta-analysis of 236 studies and 22 094 patients showed marked decrease in total cholesterol, low-density lipoprotein cholesterol and triglycerides after bariatric procedures.(3) Silecchia G and co-workers. (15) Contribute to a noticeable improvement of the other components of metabolic syndrome, such as triglycerides, cholesterol and its fractions after bariatric surgery.
Improvement in glucose homeostasis is an expected outcome of weight loss in obese individuals due to either medical or surgical intervention. Insulin sensitivity increases markedly after bariatric surgery, accompanied by elevated adiponectin levels, enhanced markers of insulin signaling in key target tissues, favorable changes in enzymes mediating glucose and fatty acid metabolism, and decreased intramuscular and intrahepatic lipids. (14) Many reports have identified improvement in glucose homeostasis after bariatric surgery that is independent of weight loss. Bariatric procedures causing loss of body weight improve glucose metabolism and reduce insulin resistance, which explains the results in remission of T2DM. In regard to the unquestionable impact of bariatric procedures on the T2DM, in which hyperinsulinemia is closely associated with insulin resistance. (16) Hady H R et al. (17) found significant differences in insulin and glucose concentrations among patients after LSG. With a statistically significant reduction in insulin. Insulin resistance expressed by HOMA IR among patients showed more noticeable reduction seven days and one month after the surgery in the LSG but the most significant decrease occurred seven days and three months after the surgery. Obesity affects all 3 levels of the hypothalamic pituitary gonadal axis, and nonsurgical weight loss, as well as bariatric surgery, have been shown to improve function at all 3 levels. The improvement in hypogonadism ultimately occurs due to an increase in testosterone. An increase in SHBG and decreased estradiol has also been postulated as an improvement. The decrease in fat mass associated with weight loss might also decrease the fat deposition in the abdomen, thighs, and scrotum, thus decreasing the testicular temperature and facilitating spermatogenesis.
There are a few published reports evaluating the effect of sustained weight loss on sexual hormones in male morbidly obese patients [defined by body mass index (BMI) higher than 40 kg/m2]. Most of them have found that obese males show decreased sexual quality of life, reduced fertility, and hormonal changes including decreased testosterone levels (both free and total), increased estradiol in comparison to the general population as well as a decrease of the sex hormone binding globulin (SHBG) .The changes of gonadotropin serum levels observed in obesity are more controversial but inappropriate normal levels .suggesting a hypogonadotropichypogonadism situation is generally found. (18) Mulligan et al (19) found that hypogonadal patients had a higher BMI (mean BMI, 31.5 kg/m2) compared with eugonadal patients (mean BMI, 28.5 kg/m2). It has been suggested that obesity-associated male hypogonadism is related to the central inhibition of gonadotropin secretion, but the mechanisms are yet unknown. One hypothesis that hypothalamic GnRH secretion may be inhibited by the increased estradiol from excessive peripheral conversion of testosterone in the adipose tissue. However, not all studies have shown a decrease in estradiol levels after weight loss . On the other hand, inhibin B and anti-Müllerian hormone (AMH), which reflect Sertoli cell function, have been less explored in male obesity. (20) It is generally believed that high insulin levels found in insulin-resistant females stimulate the ovary to secrete androgens either through binding to the insulin receptor or to the insulin-like growth factor-1 receptor through phenomenon known as specificity spillover. Insulin sensitivity generally improves when the hyperandrogenism is corrected. (21) The present study also showed a significant increase in serum level of SHBG which is agree with Pellitero S and coworkers. (20) Who demonstrated thatafter bariatric surgery, a significant increase of SHBG levels is observed, which has been attributed to the dramatic fall in insulin and leptin serum levels due to the weight loss effect.
Another two studies reported a statistically significant increase of SHBG levels after bariatric surgery. (22) and (23)but this disagreed with the study of Omanaet al. (24) who reported that the increase in SHBG levels after bariatric surgery, although trending strongly, was not significant. obestatin was suggested to contribute to appetite and body weight regulation by antagonizing the effects of ghrelin. Although several studies failed to reproduce the anorexigenic actions of obestatin, this peptide, when co-administered with ghrelin, was revealed to be an interesting pharmacological tool with respect to blocking some of the effects of ghrelin. (25) This study showed a significant increase in serum obestatin in patient underwent gastric sleeve at one and three months post operation with a significant difference in serum obestatin between patients and controls. This agreed with Chen CY et al study. (26) which found that plasma obestatin concentrations significantly increased in patients after SG (P < 0.05).
Other reports supported this study, Haideret al. (27) MeasuredObestatin levels in a group of morbidly obese subjects and compared with a group of lean patients. Obestatin levels have been demonstrated to be lower in obese subjects when compared with lean subjects, showing a significant increase in the obese patients after bariatric surgery. These findings seem to support the concept that disparate post-translational cleavage of preproghrelin into these two sibling peptides may be regulated differently in the presence of obesity or, alternatively, that the common regulatory factors are responsible for these still poorly defined coordinate changes of the ghrelin and obestatin system according to the nutritional status.
In this study a significant negative correlation was noticed between obestatin and body mass index in patients underwent gastric sleeve which is agreed with a study of Nakahara T et al. (28) Who detected that obestatin was negatively correlated wth body mass index (BMI) (r= -.74), glucose (r= -0.56), insulin (r= -0.55).
In Lippl F et al study. (29) Demonstrated that Obestatin levels correlated inversely and significantly with body mass index (f: r=−0.632, p<0.001; m: r=−0.487, p<0.001) and basal insulin levels (f: r=−0.536, p<0.001; m: r=−0.320, p=0.008) in females and males.
In Kang JG et al. (30) study found that fasting serum obestatin levels were negatively correlated with BMI, waist circumference, fasting insulin levels, fasting c-peptide levels and HOMA-IR.
V.

Conclusion:
Bariatric surgery represents a promising treatment option in morbidly obese patients, leading to reduced CVD morbidity and mortality; several co-morbidities such as hypertension, dyslipidemia, diabetes are also improved, (31) in addition a low level of obestatin demonstrated in obesity suggested that obestatin is a nutritional marker reflecting body adiposity and insulin resistance.
